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Inter.. _„.onal application No. 

PCT/US 99/19841 



This International Searching Authority found multiple (groups of) 
inventions in this international application, as follows: 

1. Claims: 1-21,31,46-57 (all completely), 30, 
33-45 (all partly) 

A modified heparinase II, pharmaceutical preparation 
comprising it, method of cleaving a glycosaminoglycan with 
said heparinase II, nucleic acid encoding it, end vector and 
host cell comprising said nucleic acid. 



2. Claims: 22-29, 32 (all completely), 30, 33-45 (all partly) 

A modified heparinase I having enzymatic activity that is 
not dependent on the presence of calcium, pharmaceutical 
preparation comprising said heparinase I, method of cleaving 
a glycosaminoglycan employing said heparinase I 



MOTIVATION: 

The closest prior art with respect to the present patent application 
is represented by The Journal of Biological Chemistry 273, pages 
10160-10167 and Biochemistry 34, pages 14441-14448. The first document 
discloses heparinase II mutants with reduced enzymic activity toward 
heparin and/or heparan sulfate (see Table I), the latter document 
discloses heparinase I mutants also with reduced activity (see Table 
3). 

In the light of this prior art, the problem underlying the present 
application is the provision of further heparinase mutants with 
reduced activity, for use as a therapeutic agent. The solutions to this 
problem disclosed and claimed in the present application consists of 
amodified heparinase II with amodified product profile and a modified 
heparinase I having enzymatic activity that is not dependent on the 
presence of calcium. 

Due to the fact that modified heparinases are known, and due to the 
essential differences in primary structure of heparinase II and 
heparinase I, and due to the fact that no other technical features can 
be distinguished which, in the light of the prior art could be 
regarded as special technical features in the sense of Rule 13.2 PCT, 
the ISA is of the opinion that there is no single inventive concept 
underlying the claimed inventions of the present application in the 
sense of Rule 13.1 PCT. Consequently there is lack of unity and the 
different inventions, are formulated as the different subjects 
mentioned above. 
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International Application No. PCT/US 99/19841 

FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 206 



Continuation of Box 3. 

Although claims 35-44 are directed to a method of treatment of the 
human/animal body, the search has been carried out and based on the 
alleged effects of the heparinase. 
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1 The present communication is an Annex t o the invitation to pay additional fees (Form PCT/ISA/206) It shows the 
results of the international search established on the parts of the international application which relate to the invention 
first mentioned in claims Nos.: 



2.Thirc5mml^ &8 irPtlr^at^J U^r2r??epo^ich will be established according to Article 18 and Rule 43. 



, .see 



3 If the applicant does not pay any additional search fees, the information appearing in this communication will be 
considered as the result of the international search and will be included as such in the international search report. 

4 |f tne applicant pays additional fees, the international search report will contain both the information appearing in this 
communication and the results of the international search on other parts of the international application for which such 
fees will have been paid. 
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Relevant to claim No. 



WO 95 34635 A (IBEX TECHNOLOGIES 

;ZIMMERMANN JOSEPH (US)) 

21 December 1995 (1995-12-21) 

page 32, line 1 - line 6; example 7 

SHRIVER Z ET AL. : "Heparinase II from 
flavobacterium heparinum: Role of 
histidine residues in enzymatic activity 
as probed by chemical modification and 
site-directed mutagenesis" 
JOURNAL OF BIOLOGICAL CHEMISTRY, 
vol. 273, no. 17, 
24 April 1998 (1998-04-24), pages 
10160-10167, XPG02127285 
MD US 
table I 

SASISEKHARAN R ET AL: "HEPARINASE I FROM 
FLAVOBACTERIUM HEPARINUM: THE ROLE OF THE 
CYSTEINE RESIDUE IN CATALYSIS AS PROBED BY 
CHEMICAL MODIFICATION AND SITE-DIRECTED 
MUTAGENESIS" 

BIOCHEMISTRY, US, AMERICAN CHEMICAL SOCIETY. 
EASTON PA 

vol. 34, no. 44, page 14441-14448 
XP002026383 

ISSN: 0006-2960 
cited in the application 
the whole document 

-/- 



1-21,30, 

31,33, 

34,46-57 



1-5, 

7-13,16, 
17, 

19-21, 
30,31, 
33,34, 
46-52 



1-21 



Further documents are listed in the continuation of box C. 



Patent family members are listed in annex. 



0 Special categories of cited documents : 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E* earlier document but published on or after the international 

filing date 

"L" document which may throw doubts on priority claim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or 
other means 

"P" document published prior to the international filing date but 
later than the priority date claimed 



"T later document published after the intemattonai filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X* document of particular relevance; the olaimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y" document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 
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in enzymatic activity as probed by 
chemical modification and site-directed 
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vol . 273, no. 36, 

4 September 1998 (1998-09-04) , pages 
22904-22912, XP002127286 
MD US 

the whole document 
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